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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To reduce the amount of a 
fluorine-contained material, and satisfy high proton 
conductivity and long durability at high temperature at 
the same time by using sulfonated polyaryl ether sulfone 
having the specified structure in an ion-exchange 
membrane and a catalyst layer. 
SOLUTION: Sulfonated polyaryl ether sulfone 
represented by the formula is contained in an ion- 
exchange membrane and/or a catalyst layer of a 
membrane-electrode bonding body. In the formula (a) is 
an integer of 1-4, (p) is an integer of 1-5, (n) is an 
integer of 2-1,000, X represents H or a mono to tetra 
relent metal, Ar represents an aromatic residue. The 
catalyst layer is made of a catalyst covered with 
sulfonated polyarl ether sulfone, and the ion-exchange 
membrane is preferably a fluorine-contained polymer 
having a sulfone group. The equipment weight of the 
sulfonated polyaryl ether sulfone is preferably 150-2,000 
g/ eq. The sulfonated polyaryl ether sulfone is obtained 
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by reacting polyaryl ether sulfone with a well-known sulfonating agent. 
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[0 0 4 8] co«»*»*^«ftfflrfc:»«L. IC 
7 0°CCD7j<^mtCtaftl^n/c 1 a t m07j<i^X, f&7? 
7 OtOTk^TflaftStlfe 1 a t mOKKStfX*. 

ittc&*)tittin&<Dmt*mfeisrco ^<D*sui7 oom 
/to 500 m?$wmLrcm<DmMmm i o o m 

A/cm 2 tOtMBi5 3 8mVT*fcD«E<gT 
ti. 2. 2%T?fcofc 0 OOONf 

[0 0 4 9] 

[SIS6WI2] l, 4 -7xxuyx-f;l/x-f^x;b 

^>[(-<6H4-4-S02-C6H4-4-OC6H4-4-0-)n ] (T g 1 9 

2°C) 4. Og (7;bKU^?±S) Wnox/^y 

Rofco 4. 0 8g^S(D*'Jv^i^tl/'Co C 
U v— te7jac^jg-e ^ ^ / — MZ RTiSTfe o /Co 

[00 5 0] ^nmrm^cnmr^Pt^^so 

Ti^£«iftTfc3Cfc*»KL;teo Sliiti 4 5 8 g 

/e qt'Sofeo CO^f ftftteX/l/sfrVfl: 1 . 4 -7i 

f-7l/x— x;l/X;l/3h>*fflt^cffittg|j9B0!l l 

|p|«0*ftT?ffl6^^fco ^OjSm7 0 0mA/cm J 
OS^jgTCOarattjEti 5 3 5mVT^o/Co 
t5 0 0«fWaKLfcaO«S3ffiffi«7 00mA/cm 2 
T-comittSJEti 5 2 4mVT^D Bffif&Tte. 2 . 1 % 



(8) «fffl¥ 1 1 -6 7 2 2 4 

Tfco/co c<0«ft«?fi-b;l/«i 1 0 0 0f$R9%£B«E& 

[0 0 5 1] 

[HSSCT3] mmm i ic&^rt? aax>\,&>&2. 3 

-*ai8U ^ap*;l/Ll 5 0mlT«L/*:o f#£ 
ti/c^'JvH^^7-;l/2 5 0ml «:iPA6 0°CTi§ 

-**6klE«fb»±-e»ET. lOO'CT^L/'Co 
70 5. 5 7 gC0# tfff htltzo L^'JvHi, 

7k, ^^y-7l/^Pl?§TSo/co 1 HNMRM 13 CN 

xxl/yi<DS7xxl/yl(i: l fflBJftLT^SJPBfi-C 
*%tli:*«ffiL/fco SMSte. 2 7 3 g/eqT*fe 

[0 0 5 2] W5nfcX;l/*>{b#U (1, 4-lf7x 

~u>x— tSO/x— ^7i/X;i/*>0 i. Og^^y- 

;l/2 0ml»cjffllU ; eOrg?S^^V^i/^^4 7j< 
a%20mg^4m 1 ©;* 7WC«J»Lfci8ffi*» 

iBSU ^nn,t;l/A5mltiftMKiLT0. 9 7 
gOMg^ftfyv— J&f#fc 0 C(0*y V— *«JET1 

*yv-litt7 8mg, ^Dh>e»fitt0. 5X1 
0~ 1 S c rrT 1 — 1 X 1 CT 1 S cm'^'feofco 

[0053] ±iBT*#fcMgfr*x;i/*vfi:*y ( i , 

4— tf^xXt^X— x7l/X7b^>') ^DMF 
}g?R4:U 5 0 /imO*tXh7-r;l/A*»fco Ctl* 

/to gnwy 1 knino*fttfff«**fc. *o«e*7 o 

0mA/cm 2 OB^jST*omiftBJEte5 4 OmVT' 
So fc 0 *^ttt'5 0 0«FHai(EL/fc«<D«SlE«fi7 0 
OmA/cm 2 ?<DW&W£& 5 2 7mVt^t) BJElg 

Tte> 2. 4%T*£ofc 0 cOTOlJI-tr;Wil 00 0 

[0 0 5 4] 

[^ssfli 4 ] ^ asffy 3 oksv *«i«Koa 
ossifi, y v-ssi* 9 6 m g , y n b 

teO. 3 x l 0" 1 S c m" 1 — 0. 9 x l 0" 1 S cm" 1 "^ 
fcofco K^JS^Xyl/^^ffcsKy (1, 4-lf7xX 
U^x-x7l/x— tvI/X;1/*>0 *JBv>jrdKftfcfc. USS 

>\s*Mfr±LZtco jBIJS»S*tt. 7 0 0mA/cm 2 (Di 
ijSt«BSt?©«ffl«ffitt 5 3 OmVT^ofc 5 
0 0^H3HteLfc^<Dm8itffiS7 O0mA/cm 2 t*(O 
miteMmtS 2 2mVTfet)Sl£<ST«. 1. 6%T^ 
ofco C(DWtit;Wi 1 0 0 O^HJffi^aeSfeS 
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[0 0 5 5] 

£ 1 9 6 m g t LfcUttttW liS^To/to WzKttM 
g^Jg. W^-li(i9 8mg, yahVEi 
fi«0. 1 X 1 0" 1 S c m' 1 — 0. SXlO^Scm" 1 
T*fco/c 0 K^K^ttX^Vft^U (1, 4-t!7x 

•feyb^ffl^T/co «iJ^*S^ti> 7 00mA/cm 2 (O 
«^MT*<Dffiffi®lx'te 5 2 4mVt$ofc 0 
5 0 0mfflMfcLrc&<Dm$t&&7 00mA/cm 2 t 
<Dttitt®Bi5 1 8mVefeDtEf6TO, 1. 1 %X* 
£o/c 0 ^O^SftS-tr;l/^ 1 0 0 O^^Sifem^ 

[0 0 5 6] 

^T7;^-^Af U>f V yn^i/F 5 0mg» 

Uv-I»i9 8mg, yab^fiSfittO. 3xio 
^Scm-^O. gxiO^Scm-^^o/co 148 

$*x;i/*^fb#U (l. uvx^- t?]/3l 

fe. HSBXtt* 7 0 0mA/cm 2 (DlMgt^l 
ffiSJEte 5 3 2mVP*ofto 5 0 0 J$ia®E 

Lfc«OH8Kffifi7 0 0mA/cm 2 "e<DW?fi»EEfcJ:5 

2 4mVT£t)SjHfiTti\ 1. 5%T^ofco COM 

nmm-tMz 1 o o o^jg^aite^^^bTate-r 

[0 0 5 7] 

Kttffil 7 ] 3 A 4*«»lCfr 

Mkff *fr o fc 0 0 . 9 8 gOL a U *f#fco 

^i6#'JV-iiW:9 9mg, yDhVgffittO. 4 
X 1 0" 1 S cm" 1 — 1X1 O^S cm-'t^o/co 
JB*S-#X;I/*>{t*y (1, 4— tfyxxUVX— r;l/ 
x-x/l/X;l/*» ^ffi^^Wti, ^fififfO 3 i:H«tc 

/co Sl^lSStt. 7 0 0mA/cm 2 ^)f^iTOi 
?&mJEti5 4 0mVT^o/c o **fl="^5 0 0f$[B3Stte 
L/c^OHSKffiA 700mA/cm 2 WWtsMBlt 5 

3 5mVT*£9S/±{£~R2\ 0. 9%T*&o/*c 0 C<DJB 

»«»-b;utt i o o oi$mmm$mt>&feLTmfc? 

[0 0 5 8] 

i:l»ff*ffofeo WJv-lili9 9mg, ynh 
>£?»Jg&i0. 4 x l O" 1 S cm" 1 — 1 x 1 0" 1 S cm 
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x -i/yx-f;i/x-f;i/X;i/^» *fl3i^fcWtttt* 

f6Hr;l/«:j|a*5iTfeo SJ£*a£W:. 7 0 0mA/cm J 

co^gassa-eomiffiajEfi 5 3 1 mvt$o/c 0 

T*5 0 0mmmm^rc'&<Dmm5£7 0 0 mA/ cm 2 
T'OiMEtt 5 2 0 m V T£ t) .WE {£Tfcfc> 2 . 1 % 

t&o/co co««itf6-fe;i/« i o o o^rsmmm^m 

/0 [0 0 5 9] 

[JtBHBI i ] #y 7 L ;bx;i/4->>'[(-C6H4-4-S02C6H4- 

4-0) n ] (dl. 3 7) 5. 0 0 g (7;1/F';7fl± 

l S«afflt*»#Lfeo 4 WrtB«k:#y T-©jBIMt# 
»*o/c 0 COfflSfflfflE*ffl»La:)b^0 B C-5 B Ctc:?&SJ 

Lfco C(D!RaJK*»L<»ffLft^6 1 Ow t %SO 
3 0^{b^^lx>^?gl . 7 7 g*3 0»*HtTj8S4PL 

vJiSr-r^v-r— ^3 0Bfc£L/c o *rttilft*'J 

*»Lfc. »ofc#yv-*Hlfcft«l±T«STl 0 0 
XTettftLfe. 5. 2 1 gO*'j7- tfff Stlfco 

fiBte. 3 5 4 g/eqt^o/:o C (D^A/sfcVfbiK U 

x— r/l/X;l/*>*SliS0iJl OX;I/^vft#U (1, 4 
— tf 7 x -i/yx-f^x-f;l/X/l/^ » (D«t>*)tc 

[0 0 6 0] CO«S««S*^Sftfiffc««IL, -#IC 
JO 7 0X©7jc^atfc:flSftSnfc 1 a t mi07j<^^X, ft&Ta 

\zi o °cco7kM^mm^ titc i a t mommftx*. 

fk»CJ:DmA«BEOKft*W)ELfto ^<£>*S*7 0 0m 
A/c m 2 0a^j^r0^ttjEti5 6 OmVT&o 
/Co *^fr7?5 0 OfirMaeLfc»<D«8E«Ba7 0 0m 
A/cm 2 T*<Dttffil|JEB± SOOmVtfeD SJEfgT 
«\ 1 1 %*r^o/co 

[0 0 6 1] IQKMfcttRn 1 fr&*f«»©fflt-««» 

[0 0 6 2] 
50 [0ffi<E>fB#S:lKfj8] 
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i ■<* 



(10) 1 1 -6 7 2 2 4 

4 mm 

5 ;Uy?-#'J?- 



[0 1] 



[0 2] 



